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BACKGROUND OF THE INA/ENTION 

1 . Field of the Invention 

The present invention relates to resin piston for being 
mounted in a master cylinder in a brake system used for a vehicle and 
1 0 the like for transforming brake treading force into a fluid pressure to 
operate a brake mechanism formed/in each wheel, and further relates 
to the master cylinder, a die for mdlding the resin piston for the master 
cylinder, and a manufacturing nj/ethod of the resin piston for the 
master cylinder. 
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2. Description of the Relatec^Art 

As the prior art Cyoncerning such a kind of a resin 
piston for a master cylinder, a resin piston for a master 
cylinder can be cited/that is disclosed in Japanese Utility 

20 Model Publication N^. Hei. 2-28134 and Japanese Laid-Open 
Patent Publication^o. 2000-159088. When such a resin 
piston for a master cylinder is molded by injection molding, 
as shown in Fig. //, an upper die 1 1 and a lower die 12, and a 
core for molding a concavity 13 and a core 14 are combined, 

25 and then a res/n material is injected through a resin material 
injection hole 21 formed in the core 14. Then, after the resin 
material ha^been solidified, the core for molding a concavity 
13 and the: core 14 are pulled out, and the upper die 11 and 
the lowej/ die 12 are removed. Thus, a resin piston for a 
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master cylinder 1 is molded. / 

In the resin piston for a master cylinder 1 molded in 
such a way, as shown in Fig. 2, a valve mechanism 4 1 is fixed 
in a concavity 3 1 of the resin piston for a master cylinder 1 in 
a state such that a stem 42 being a pa^t of the valve 
mechanism 41 is inserted into a communicating hole 32. The 
valve mechanism 4 1 opens its valve An a state such that the 
stem 42 is touched to a stopper pin 43 disposed in the 
through-hole 33 of the resin pistoA for a master cylinder 1, 
and closes the valve in a state such that the stem 42 is 
separated from the stopper pin y43. 

In the communicating hole 32 of the resin piston for a 
master cylinder 1 that is molded by injection molding using 
the dies 11, 12 and the corei 13, 14 shown in Fig. 7, burrs 
are formed at a communicating section 51 in a direction to 
cover the communicating hole 32 along a surface at which 
the upper die 11 and the/lower die 12 are touched with the 
core for molding a concavity 13. The burrs are formed 
because the resin material flows into small gaps between the 
surfaces at which thef upper die 11 and the lower die 12 are 
touched to the core yior molding a concavity 13 in the process 
of the molding of tMe resin piston for a master cylinder 1. The 
generation of the/burrs depends on the precision of the dies, 
but it is very difficult to eliminate the generation of the burrs 
completely. Mcireover, also in the case where glass fibers are 
mixed with the resin material with the object of the increase 
of the streiVgth of the resin piston for a master cylinder 1, it 
is difficul/ to eliminate generated burrs because it is 
apprehelided that, when the burrs are scraped off after 



injection molding, the resin surfaces at the places where the 
burrs have been scraped off become rougMened and the stem 
42 is caught by the roughened surfaces./Then, a problem is 
generated such that the stem 42 beconies unmovable 
because the stem 42 is caught by the burrs and then the 
valve mechanism 41 becomes impossrale to work. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a resin 
piston for a master cylinder capable of preventing a valve 
mechanism from becoming impossible to work because the 
stem of the valve mechanism ijs caught by burrs generated in 
the communicating hole of th/e resin piston for a master 
cylinder in the process of th4 injection molding thereof. 

For attaining the object, a first aspect of the present 
invention is a resin piston for a master cylinder including a 
through-hole through wmch a stopper pin being a component 
of a valve mechanism oj the master cylinder is inserted, a 
concavity in which the/valve mechanism is fixed by being 
inserted therein, and/a communicating hole communicating 
with the through-ho/e from the concavity, the resin piston for 
a master cylinder Weing molded by the injection of a resin 
material, wherein/a position of a burr to be generated by a 
flow of the resin/material into a gap between a combined 
molding die aiya a core in a process of molding of the resin 
piston for a rni'aster cylinder by injection molding is a position 
but an inner wall surface of the communicating hole. 

As d/escribed above, because the position of the burr to 
be generated in the communicating hole of the resin piston 



for a master cylinder is the position but the inner wall 
surface of the communicating hole, the bur does not interfere 
with the movement of a stem inserted into the 
communicating hole. According to the resin piston for a 
master cylinder of the first aspect, operation and an effect 
can be obtained such that it is prevented that the stem of the 
valve mechanism is caught by a burr that can be generated in 
the communicating hole of a resin piston for a master 
cylinder in the process of the injection molding to disable the 
valve mechanism from working. 

A second aspect of the invention is a resin piston for a 
master cylinder including a through-hole through which a 
stopper pin being a component of a valve mechanism of the 
master cylinder is inserted, a concavity in which the valve 
mechanism is fixed by being inserted therein, and a 
communicating hole communicating with the through-hole 
from the concavity, the resin piston for a master cylinder 
being molded by injection of a resin material, wherein: the 
through-hole is molded with a core for through-hole molding; 
the concavity and the communicating hole are molded with a 
core for molding a concavity; a part where the through-hole 
communicates with the communicating hole is molded in a 
state such that an end of the core for molding a concavity is 
impacted in an impact hole formed on the core for 
through-hole molding. 

As described above, because the communicating part 
is molded in the state such that the end of the core for 
molding a concavity is impacted in an impact hole formed on 
the core for through-hole molding, a burr formed at the part 



where the communicating hole communicates with the 
through-hole is formed by the flow of the resin material into 
a gap between the end of the core for molding a concavity and 
the impact part. As a result, because the bur formed at the 
part where the communicating hole communicates with the 
through-hole is formed in the shape of a protrusion into the 
through-hole along the inner wall surface of the 
communicating hole, the shape of the burr does not interfere 
with the movement of a stem inserted in the communicating 
hole. According to the resin piston for a master cylinder of 
the second aspect, operation and an effect can be obtained 
such that it is prevented that the stem of the valve 
mechanism is caught by a burr that can be generated in the 
communicating hole of a resin piston for a master cylinder in 
the process of the injection molding to disable the valve 
mechanism from working. 

A third aspect of the invention is the resin piston for a 
master cylinder as in the second aspect, wherein: the resin 
piston for a master cylinder is molded with a die formed by a 
combination of a first die and a second die, the first die 
including a first core, the second die including a second core; 
and the core for through-hole molding is constructed by a 
combination of the first core and the second core, whereby 
the impact hole is formed. 

By the construction of the die for molding the resin 
piston for a master cylinder in such a way, it becomes 
possible to form the first die and the second die in a 
symmetrical shape. Thereby, according to the resin piston for 
a rriaster cylinder of the third aspect, operation and an effect 



can be obtained such that the manufacture of the die is made 
easy in addition to the operation and the effect of the resin 
piston for a master cylinder of the second aspect. 

A fourth aspect of the invention is the resin piston for 
a master cylinder as in any one of the aspects 1-3, wherein a 
groove making the inner wall surface nearby a part, with 
which the communicating hole communicates, of the 
through-hole flat in a direction in which the stopper pin is 
inserted. 

By the formation of such a groove in the through-hole, 
the surface of the through-hole becomes a flat surface nearby 
the impact hole which is formed in the core for through-hole 
molding and in which the core for molding a concavity is 
impacted. By the formation of the flat surface nearby the 
impact hole in such a way, the precision of the core for 
through-hole molding in the vicinity of the impact hole easily 
heightened more than the case where the surface is a curved 
surface, and a burr generated in the vicinity of the impact 
hole can be made smaller than that in the case where the 
surface is a curved surface. Thereby, according to the resin 
piston for a master cylinder of the fourth aspect, operation 
and an effect can be obtained such that burrs can be made 
small in addition to the operation and the effects of the resin 
piston for a master cylinder as in any one of the first to the 
third aspects. 

A fifth aspect of the invention is the resin piston for a 
master cylinder as in the fourth aspect, wherein the width of 
the groove is narrower than that of the through-hole and 
wider than the diameter of the stopper pin. 



By the formation of the width of the groove to be 
narrower than that of the through-hole and wider than the 
diameter of the stopper pin, the position of a reciprocation 
end of the resin piston for a master cylinder, the 
reciprocation width of which is regulated by the stopper pin 
inserted in the through-hole while the resin piston is 
reciprocating, becomes easy to adjust. Thereby, according to 
the resin piston for a master cylinder of the fifth aspect, 
operation and an effect can be obtained such that the 
positioning of the reciprocation end of the resin piston for a 
master cylinder becomes easy in addition to the operation 
and the effects of the resin piston for a master cylinder as in 
the fourth aspects. 

A sixth aspect of the invention is the resin piston for a 
master cylinder as in any one of the first to fifth aspects, 
wherein the through-hole includes a projecting part for 
preventing the stopper pin from being touched to the inner 
wall surface nearby a part with which the communicating 
hole communicates. 

By the construction such that the stopper pin inserted 
in the through-hole is not touched to the inner wall surface 
nearby a part with which the communicating hole 
communicates, there are no possibilities that the stopper pin 
pushes the burrs generated at that part to bend them. 
Thereby, according to the resin piston for a master cylinder 
of the sixth aspect, operation and an effect can be obtained 
such that it can be prevented that the burrs that have been 
pushed and bent interfere with the stem of the valve 
mechanism inserted in the communicating hole to disable 



the valve mechanism from working in addition to the 
operation and the effects of the resin piston for a master 
cylinder as in any one of the first to the fifth aspects. 

A seventh aspect of the invention is a resin piston for a master 
cylinder including a through-hole through which a stopper pin being a 
component of a valve mechanism of the master cylinder is inserted, a 
concavity in which the valve mechanism is fixed by being inserted 
therein, and a communicating hole communicating with the 
through-hole from the concavity, the resin piston for a master cylinder 
being molded by injection of a resin material, wherein: the 
through-hole is molded with a core for through-hole molding; 
the concavity and the communicating hole are molded with a 
core for molding a concavity; an inner wall surface of the 
through-hole nearby a part where the communicating hole 
communicates with the through-hole is in a shape of a flat 
surface. 

According to the resin piston for a master cylinder of 
the seventh aspect, the same operation and the same effect 
can be obtained as those of the resin piston for a master 
cylinder of the fourth aspect. Then, burrs can be made small 
regardless of the directions in which the burrs protrude. 

An eighth aspect of the invention is a master cylinder 
equipped with the resin piston for a master cylinder as in any 
one of the first to the seventh aspects. 

According to the master cylinder of the eighth aspect, 
such operation and an effect can be obtained as are brought 
about by the resin piston for a master cylinder as in any one 
of the first to the seventh aspects in the master cylinder. 

A ninth aspect of the invention is a die for molding a 



resin piston for a master cylinder, the die molding a resin 
piston for a master cylinder, the resin piston for a master cylinder 
including a through-hole through which a stopper pin being a 
component of a valve mechanism of the master cylinder is inserted, a 
concavity in which the valve mechanism is fixed by being inserted 
therein, and a communicating hole communicating with the 
through-hole from the concavity, the resin piston for a master cylinder 
being molded by the injection of a resin material, the die comprising a 
core for through-hole molding for molding the through- hole and a 
core for molding a concavity for molding the concavity and 
the communicating hole, wherein a part where the 
through-hole communicates with the communicating hole is 
constructed such that the part is molded in a state in which 
an end of the core for molding a concavity is impacted in an 
impact hole formed on the core for through-hole molding. 

According to the resin piston for a master cylinder 
molded by the injection molding with the die for molding a 
resin piston for a master cylinder of the ninth aspect, the 
same operation and the same effect can be obtained as those 
of the aforesaid resin piston for a master cylinder of the 
second aspect. 

A tenth aspect of the invention is a manufacturing 
method of a resin piston for a master cylinder for 
manufacturing a resin piston for a master cylinder including 
a through-hole through which a stopper pin being a 
component of a valve mechanism of the master cylinder is 
inserted, a concavity in which the valve mechanism is fixed 
by being inserted therein, and a communicating hole 
communicating with the through-hole from the concavity, 



the resin piston for a master cylinder being molded by the 
injection of a resin material, the manufacturing method 
comprising the steps of: molding the through-hole with a 
core for through-hole molding; molding the concavity and the 
communicating hole with a core for molding a concavity; and 
molding a part where the through-hole communicates with 
the communicating hole in a state such that an end of the 
core for molding a concavity is impacted in an impact hole 
formed on the core for through-hole molding. 

According to the resin piston for a master cylinder 
manufactured by the manufacturing method of a resin piston 
for a master cylinder of the tenth aspect, the same operation 
and the same effect can be obtained as those of the aforesaid 
resin piston for a master cylinder of the second aspect. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and advantages of the 
present invention will become more apparent from the following 
description of the presently preferred exemplary embodiments of the 
invention taken in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a plan view of the resin piston for a master 
cylinder of a first embodiment according to the present 
invention; 

Fig. 2 is a sectional view along the I-I line in a state 
such that a valve mechanism is inserted in the resin piston 
for a master cylinder of Fig. 1 to be touched with the resin 
piston; 

Fig. 3 is a sectional view showing the resin piston for a 



master cylinder of the first embodiment according to the 
preset invention and dies and cores for the injection molding 
of the resin piston for a master cylinder; 

Fig. 4 is a sectional view showing the resin piston for a 
master cylinder of a second embodiment according to the 
preset invention and dies and cores for the injection molding 
of the resin piston for a master cylinder; 

Fig. 5 is a plan view of the resin piston for a master 
cylinder of a third embodiment according to the preset 
invention; 

Fig. 6 is a sectional view of the resin piston for a 
master cylinder of a fourth embodiment according to the 
preset invention; and 

Fig. 7 is a sectional view showing a prior art resin piston for a 
master cylinder and dies and cores for the injection molding of the 
resin piston for a master cylinder. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, embodiments of the present invention are 
described by reference to the attached drawings. 

Fig. 1 is a plan view of the resin piston for a master 
cylinder of a first embodiment according to the present 
invention; and Fig. 2 is a sectional view along the I-I line in a 
state such that a valve mechanism is inserted in the resin 
piston for a master cylinder of Fig. 1 to be touched with the 
resin piston. 

A resin piston for a master cylinder 1 is slidably 
impacted in the cylinder hole of a not shown master cylinder. 
The valve mechanism 41 is equipped in the concavity 3 1 in 
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the shape of a circular concave. The valve mechanism 41 
opens and shuts the communication of fluid between a fluid 
pressure chamber of the not shown master cylinder and an 
operation fluid reservoir. The communicating hole 32 is a 
circular hole having a diameter smaller than that of the 
concavity 31, and the communicating hole 32 makes the 
concavity 31 communicate with the through-hole 33. The 
through-hole 33 is an elongated hole formed in the central 
part in the axial direction of the resin piston for a master 
cylinder 1. The valve mechanism 41 includes the stem 42 
inserted in the communicating hole 32, and the stopper pin 
43 to which an end of the stem 42 can be touched and which 
is inserted in the through-hole 33. The valve mechanism 41, 
as being known, has a configuration to open the valve thereof 
by the touching of the end of the stem 42 to the stopper pin 
43 owing to a push and a move of the resin piston for a 
master cylinder 1 caused by the operation of the master 
cylinder, and to close the valve by the separation of the end 
of the stem 42 from the stopper pin 43. 

Fig. 3 is a sectional view showing the resin piston for a 
master cylinder 1 of the first embodiment according to the 
preset invention and dies and cores for the injection molding 
of the resin piston for a master cylinder 1. 

The upper die 11 and the lower die 12 are combined, 
and the core for molding a concavity 13 and the core 14 are 
combined with the combined upper die 11 and the lower die 
12 at respective prescribed positions. A core for through-hole 
molding 15 is constructed by the junction of the cores, which 
are equipped to the upper die 11 and the lower die 12 



severally to be integrated, on the extension line of the central 
axis of the core for molding a concavity 13. The through-hole 
33 is molded with the core for through-hole molding 15. The 
concavity 3 1 to be equipped with the valve mechanism 4 1 and 
the communicating hole 32 making the concavity 31 
communicate with the through-hole 33 are molded with the 
core for molding a concavity 13. The core for through-hole 
molding 15 includes an impact hole 16, in which a tip of the 
core for molding a concavity 13 is impacted. The upper die 1 1 
and the lower die 12 severally have a symmetrical shape, and 
thereby the dies can easily be manufactured. 

Then, a resin material is injected from the resin 
material injection hole 21 formed in the core 14 to mold the 
resin piston for a master cylinder 1. At this time, burrs, 
which are generated by the flow of the resin material into a 
slight gap between the impact hole 16 and the core for 
molding a concavity 13 at the communicating section 51 
where the communicating hole 32 communicates with the 
through-hole 33, are molded in a state of a protrusion into 
the through-hole 33 along the communicating hole 32 as 
shown in the drawing. Consequently, no burrs are generated 
on the inner wall surface of the communicating hole 32. 

Because the burrs molded at the communicating 
section 51 in such a way protrude into the through-hole 33 
along the communicating hole 32, the burrs do not interfere 
with the operation of the stem 42 inserted in the 
communicating hole 32. Thereby, it can be prevented that the 
stem 42 is caught by the burrs molded at the communicating 
section 51 to disable the work of the valve mechanism 41. 



Next, as a second embodiment according to the present 
invention, a resin piston for a master cylinder as shown in 
Fig. 4 can be cited. In the resin piston of the second 
embodiment, the position of the junction surface of the core 
5 for through-hole molding 15, which is placed on the 

extension line of the central axis of the core for molding a 
concavity 13 in the first embodiment, is shifted from the 
extension line of the central axis of the core for molding a 

P 

Q concavity 13. 

a 

10 Even if the core for through-hole molding 15 is thus 

nj 

fjj constructed, the implementation of the present invention is 

possible. In this case also, because the burrs molded at the 
communicating section 51, likewise in the first embodiment, 
fU protrude into the through-hole 33 along the communicating 

p 15 hole 32, the burrs do not interfere with the movement of the 

stem 42 that is inserted in the communicating hole 32. Then, 
it is possible to prevent the stem 42 from being caught by the 
burrs molded at the communicating section 51 to disable the 
operation of the valve mechanism 41. 
20 Furthermore, as a third embodiment according to the 

present invention, a fesin piston for a master cylinder as 
shown in Fig. 5 is cited. In the resin piston of the third 
embodiment, a groove 34 is formed in addition to the form of 
the first embodiment or the second embodiments. The groove 
25 34 is formed in such a way that the inner wall surface of the 
through-hole 33 becomes flat at a part thereof nearby a 
position where the communicating hole 32 communicates 
with the through-hole 33 in the direction of the insertion of 
the stopper pin 43. 
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By the provision of such a groove 34 for the 
through-hole 33, a surface of the through-hole 33 is rnade 
flat nearby the impact hole 16 which is formed in the core for 
through-hole molding 15 and in which the core for molding a 
concavity 13 is impacted. Then, the flat formation of the 
surface of the through-hole 33 nearby the impact hole 16 
makes it easier to heighten the precision of the core for 
through-hole molding 15 nearby the impact hole 16 than in a 
case where the surface is a curved surface. Consequently, 
burrs to be generated nearby the impact hole 16 can be 
smaller in comparison with the case where the groove 34 is 
not formed and the surface of the through-hole 33 nearby the 
impact hole 16 is a curved surface. Moreover, because the 
inner wall surface of the through-hole 33 becomes flat 
nearby a position where the communicating hole 32 
communicates, the contact area where burrs formed in a 
state such that they protrude into the through-hole 33 and 
the radiused surface of the stopper pin 43 becomes small 
when the radiused surface of the stopper pin 43 is touched to 
the part of the through-hole 33 where the communicating 
hole 32 communicates with the through-hole 33. 

Consequently, it can be prevented that the stem 42 is 
caught by the burrs molded at the communicating section 5 1 
to disable the work of the valve mechanism 4 1 . Moreover, the 
following possibility becomes small. That is, the stopper pin 
43 pushes and bends the burrs, and the burrs that have been 
pushed and bent catch the stem 42 inserted into the 
communicating hole 32. Moreover, because the surface of the 
through-hole 33 to which the stopper pin 43 inserted into the 
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through-hole 33 is touched is a flat surface, the operation 
and the effect can also be obtained such that the positioning 
of the reciprocation end of the reciprocating resin piston for 
a master cylinder 1 can be performed more correctly when 
the position of the reciprocation end is set while the 
reciprocation width of the resin piston 1 is regulated by the 
stopper pin 43. 

Furthermore, as a fourth embodiment according to the 
present invention, a resin piston for a master cylinder is 
cited. The resin piston of the fourth embodiment is equipped 
with a projecting part 35 for preventing the stopper pin 43 
from being touched to the inner wall surface of the 
through-hole 33 at a part thereof nearby a position where the 
communicating hole 32 communicates with the through-hole 
33 in addition to the form of any one of the first to third 
embodiments. 

Fig. 6 is a sectional view of the resin piston for a 
master cylinder of the fourth embodiment according to the 
present invention. By the provision of the projecting part 35 
on the inner wall surface of the through-hole 33, the stopper 
pin 43 is not touched to the burrs generated at the 
communicating section 51. 

Thereby, it is prevented that the stem 42 is caught by 
the burrs molded at the communicating section 51 to disable 
the work of the valve mechanism 41, and furthermore there 
are no possibilities that the stopper pin 43 pushes and bends 
the burrs and then the burrs that have been pushed and bent 
catch the stem 42 inserted into the communicating hole 32. 

Furthermore, the present invention is not limited to 



the aforesaid embodiments, and obviously many changes and 
variations are possible therein without departing from scope and the 
sprit of the invention described in the claims. It is therefore needless 
to say that the changes and variations are within the present 
invention. 



